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January 28, 1993

The Honorable John P. Murtha
~ Subcommittee on Defense
Committee on Appropriations
House of Representatives

Dear bfr.chaimam

The Department of Defense (DOD] esthmtes that expenditures for
developing and maintaining software for its weapons, command and
control, and other automated information wtems currently exceed
$24 b~on a year. In an attempt to better manage these costs and improve
ita ability to develop and maintafn highquality sofhvam, Defense has
initiated a comprehensive eKort to incorporate software reuse practices
into ita sofhvare development efforts. Software reuse-the practice of
developing new applications from existing sd’twar~ffers the potential
to great&reduce the time, C% and effort needed to develop and mainti
high-quality software.

As requested by your office, this report provides background information
on software reuse, including an overview of issues that can inhibit
effective software reuse and information on Defense’s strategy to
implement a departmentwide software reuse program Appendix I fbrther
details our objectives, scope, and methodology. Appendix II prmides
information on Defense’s initiatives to incorporate software reuse into its
software development proce.s%

Results in Brief DeWoping and maintaining software in organia!ions such as the
Department of Defense is very costly. According to many experts in the
software community, software reuse is a possible solution to reduce these
c-as well as to increase software productivity and reliability. Although
these ben@sandsavin@a recornpelUn&a chfevingthemw Urequirethe
resolution of significant techni@ o-onal, and legal issues

EvenwhUepmMming thepotmtialofreuse, manysoftwareexpertshave
Questioned the maturi& ofsofhvam reuse. These experts indicate that
methodologies to implement reuse have not been fhlly develo~ tools to
sup~areuseprocess arekkingand Standds to guide critical
Softwsm Imlse activities We mt been estabiishedl
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Beyond such technical dif!kultiq orgmkations aIso tie numerous
challenges to effectively implement and practice software reuse. An
orgmkation must make a significantcommitment to reuse because

fhndsmental changes in the orgdzation’s sof?mmredevelopment
approach will be needed and significant up-ikont costs for trahdng snd
tools will be quired. Further, uncertainties in legaI polid~ such aa
liabiBw and intellectual property rights that currently hinder software
reuse, need to be sddres@ and acquisition pcdides need to be rnodiiled
to better promote reuse.

Background SOfkvarereuseisthe practice of using exMing software components to
develop new applications. Reusable software components can be
executable programs, code segments, documentation mquiremen~
design and architectures, test data snd test plans, or software tools. They
may dso be knowledge and information needed to understand, develop,
use, or maintain the component Figure 1 shows examples of the dWrent
types of reusable software componenk
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yre 1: Examplesof Rowabh SoftwareComponents
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There are tWO basic forms ofsofbwarere~pporhmistic and
S@HUtk. @pOrta@?tiC RWW k PIWtiCd in an ad-hoc fashion during
80fW’aredevelopment h ORPO~C reutrq new Wpkations 8re
developed from-mftware & has been salvaged frurn-&sdng systems and
modMed to meet the specific needs of that application. Sy@emXic reuse is
planned and integmted into a welldefhwd software development process.
In qstemtic - new appkations are developed tkom software that
has been designed and developed to be reused specillcdy for other
8iudlar q@kations.~

hge8 GMmrrzGss.18 Inne4 Fu&g Sofmwa E6w8
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Software reuse can be pmctbd vertically or horizontally. Vertical reuse is
the reuse of software cornponen~ withins single domaim2 For examp]~ a
software component that implements pmcdures to withdraw federal
taxes horn a paycheck can be reused by difkent accounting systems
within the payroll application donudm Horizontzd reuse, on the other hand
is the reuse of software components across different domains. For
-% SO* component% such assort and merge procedure can
be reused by systems in many appiicatbn dornaim

Software Reuse Process The sofbivare reuse process consists of three stages component Creatioq
component managemen~ and component utilhtio~ as shown in figure Z

Iaure2: ConceMuel Fmmework of the Software Fleuea Proaea

%(kxrdni, atadtydrdated systumtkuhibi! ammon-ti~
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Thi? tiewor~ established by the Defense Advanced ~ p@~
Agencj% (DARPA)SofhvareTechnology for Adaptable Reliable ~ms
(mN@)progrq presents the flow of information within the softw~
- process and its products. During component creatioq do-
where reuse is possible are identified and reusable software component
are developed+Once components are developed, they are stored and
managed in a sofhvare--~~, which is a library that tiows users to
~, - ~d *- *e Componena Key functions of component
management include cd$dng, cksii, and cataloging componen~,
as wells conjuration control of the software componen@ as a result of
SOftwareupgrades and maintenance. Figure 3 illustmtej the tMwic
functions of component management

flgura 3: Key Functions of Component Management

9

! I

In co-ent utibtkq componemg in the repository am tied,

~ut@ =ktedj ~d htegratd into the software product under
~OPIIWM qnents - be used to either develop application
SOfhvare~ or creste new reusable componae and softw~
products.

Potential Benefits of Systemtic reuse is viewed as a possible means to reduce so-
Software Reuse devdopment costs while improving software quality. According to a

number ofw- experis, reuse hastJwpo~M@
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fncreaae productivity by reducing the time and effort neeckl to develop
so-
increase reliabili& because systems will be developed with thorough&
tinted and proven componenq
reduce costs by sharing knowledge and practices needed to develop and
maintain software, and
establish a more standard and consistent approach to software
development and maintenance by using common components and
procedures

A9an example, the Software Engineering Laboratory (sEL)at the National
Aeronaudcs and Space AcMnMntI “on’s(NASA)Goddard Space Flight
Center achieved significant benefits by implementing sofbrare reuse in the
development of software producfx in ik FIight Dynamics Division. In a
1991study, SELrepolted

a W&percentredudon in effort needed to deliver a line of code (from .65
tu .42 Staffhoum),
a S&percent increase in daily productiti~ (fkom 12.4 to 19 lines of code
per @’), ~d
an 87-percent increase in qual.i~ (from 3.9 mom toJ.5 errors per thousand
lines of delivered code)? - -

While the resulti of the SELstudy appear promising, expats caution that
*h*&ofw_mumnot@or@c~~~
~ ~P@ of ~~~ m ~ questionable because of
techni~ orgdzatiox@ and legal issues that need to be addressed

Technical Issues Establishinga ~c software reuse program is diffkuk Few
or@zations-in either the private or public sectors-have been able to
fncqorate eoftware reuse into their softwsre development practices
becaue the technical knowledge to develop and apply software reuse
methodologies, standards, and tools is still evolving Table 1 summ@ea
the Wchnicalbarriers tOsoftwal%?reuse “&cussed in the follo~
aectlona

~ofthe SixtetnthAnntidNAWGddmisofhivare Engmuhg WoclmhopExmimnmin

-8 . ..— —
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Domain analyaig -faok of standard methods to prooesa infwmationon
domains
-laok of standard methods to represent the outputsof
domain anafyafa

Ciaaaifiition of software -noacceptedstandardstoCfaasifycomponents
Ocmponenta +IasWiOationdependsupona &mah anafysis

Interoperabilityof software -&ok of standards for interoperationof repodties
repositories

Adaptation of software +@@atfon depends upon the availabilityof information
Oomponenta OnComponent

-more required adaptation can offset the aavin~s and
benefns of software reuse

Reuse of systemsdesigns da!dgns and architectures are harder to represent
and architeotwss beoausa they are more abstract

-kk of standards10representdesigmand architewres
-faok oftoolsto represent, develop, and maintaindesigns
andarchitactureg

Softwaremetrics -lackof standard metrics
-hwnSstent interpretationof rnetrioa
-cokcting metrics is expensive and tirrw-consuming

Domain analysis involves ~d$f gathering and rqmsenting
information on software application. Experts in the software commuI@
generally agree that domah analysia is at the ‘heart of reuse.” Its p-
bb gen- common features in airnhr application ~ identify the
common objects and operafjoruI in these q end define and d-
their relationsMps. Once collect@ the irtforn@on can be W# to _
reuede software components that support these areas. For example, in
an airline reamation @em domaiq common objects are flights and
sea@ while common omona include flight schedulhg and seat
UI@unents. ‘heae objects and O~OrtS are rekted in PC waya to
the Mine maemation ayatem domaim A au~ software componenb that
support these objects and operations could be reused by develop of
other airline resmmtion ~

hnairt andyda k a compkx process that WOIWS acquihg and
representing knowlwige on apeciflc domaim Information on the domain
must be identifi~ compil~ anaIyzed, and represented in a format so that
h-~~~do-mnti ~ntio~idmwtieow-
~~and~*o*~*&~bWtibtile@
explicitly rqwesent that information ao @hem can eaaily understand and
museit

. . . - .. . ..V*...



. . . — —..

However, standard methods to proc~ and represent information on a
domain we lacking. Cument domain analysis methodologi~ such ss the
Software Engineering Institute’s Feature Oriented Domain Analysis (FODA)
and k - ~eto~s To@)owq &)ttOM-Up *P- are @

evolving and thus do not completely address these functions.’

Classification of Software WMcation h a process of systematically grouping reusable software

Components components stored in a software repository. A classification scheme for a
software repository is analogous to the Dewey Decimal System for a
library. Its purpose is to provide the basic or@nizMion of a repository so
users can easily acc~ sear~ and retrieve components in the repository.

Establishing a classification scheme is knowledge-intensive and
timeccmsuming. It rquires combining the knowledge inherent in the
components of the repositmy with the knowledge about the application
domain where the components are going to be used. Canmon
characteristics of the components sre then grouped and organized into a
structurethatcanbe easilyunderstood by repository usem. While
automated tools exist to catalogue software components (store and
retrieve components in a repository), the key difficulty in cbssification is
how to organize the overall repository because there are no accepted
standards for ck@ing components

Interoperability of MerOperabii~k the ability of two or more systems to exchange

Software Repositories information It is an important capabilityin instanceswhere multiple
repositurks exist because it permits software repositories to share
cornponen@ reduce the number of redundant components in the difkent
repositories, and make components available to all repository usem

Development is currently underway, for example, in DARPA’Ssrimsprogram
toestablishanarchit.edwdframework for repository interoperabili~.
However, standds for interoperability of software mposkorieq such w
nornedature, communication protocok and component exchange
f~, do not exis&Currently the Reuse I.Jbrary Interoperability Group
(RIO)is addmasing @an&rds for Meroperability and plans to submit



8-*1642

Adaptation of Sofhwre Adaptation involves modifykg a software component to make it reusable

Components indifferentsoftwareapplicatic)ns.It rsquhs the software developer to
determine what interfaces are needed and then tailor the component
andlor application to make them operate together. Since the cunent
~f-practice is mainly opporhmistic, most of the benefits that can be
gained from software reuse are highly dependent on efhctive adaptation
methods. However, adaptation is a dif!icuh process because the developer
has to understand

● how the component currently functions,
. how the new application works, and
● what modifications are needed to make the component work in the new

application,

Whout this h-don-nation, a developer cannot easily adapt the software
component for reuse Even with the information, the adaptation process
can belabor-intensive, potentially oflketting time and cost savings
promised tim software reuse.

Reuse of Systems Designs Although the current stat.e-of+ractice of software reuse has been mainly

and Architectures limiMto the reuse of code, exp%s believe that the reuse of other
software pmducta, such as systems designs and architectures, can further
increase the benefits of software reuse. They call this ‘higher-level reuse”
because it involves reusing products that are tim software development
phases that occur prior to (or higher than) the one in which code is
written.6 According to these experts, the reuse of higher-level components
will yield greater benefits because designs and architectures

. are more fkudble than tie becauae they are independent of language,
hardware platiorms, and impkxnentadon-specific detaik%

● represent application solutions rather than implementation solutiomq and

% tk~ ~~m-wbmfour - M-= P-t -t
-Jwd@@w=drnteg-M andtemin&in the Plannhlgphaee,
-m=,wmeti

mqwem@aueeeQ duxWigthe
archwmm Qredevebp@ inthecdiug aridteetingphaee, cdeiswritten

and@s&!QendintheintegmtWendteas3ng~t&codedcmnpxwm mamnb&ed endte%te!dm
● whole.
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● can be used to automatfdly create lower-level components, such ss code.

However, formallyrepresenting SYSWMSdesigns and architectures in a
reusable form is very diillcult because they are not as tangible as code.
Further, standds and tools to repr=nt and develop ~ designs and
archi@tures srelackin&

Software Metrics Software metrics are quantifiable measures Witareusedt oassessche
products and processes of software development Such metrics may
include rnessures of usefuln~ C- and quality that could be used to
better manage software development programs, However, ident@ing snd
establishing metrics is difficult because standard methodologies do not
exist to collect data for software development and products in gene~ or
for reuse in particular. A such

current metrb are inconsisten~
interpretation of metrics can vary from individual to individual, snd
collecting metrics is a veq expensive and tim~o nsuming process.

Without eff&tive metriq orgw&ations csnnot adequately determine the
costs and benefits of incorporating software reuse into their softwsre
development processes.

Organizational Issues Softwarereusewillnot happen merely because the technical means for
achieving it become available. Software experts told us that top
_ement m~ be con*ced @ me a business decision to
incorporate systmadc reuse into the software development process
Further, prqject managers and software deve.lopem must be wiliing to
make fundamental changed in the way they develop software. Othe-
sofhv.are reuse will remain at the opportunisdc Ievq snd the potentially
mben~e of~c ~ will not be realized

Gaining Management
Support and Commitment

- ~ve- ~f~ a SO- ret= PrOg12UIIto be WCC-,
W -wment mm d~de ~d CO* to implementing a system@c
reuse program throughout the organization. They noted that top
management needs to

incorporate softwsre reuse practices into the software development

P~

m 10 GAMMTEG9$-16 xMlie9FulngSO- RelMe
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● tdn and educate t?IIl@OyW!flOtlsoftwarere~

G develop and provide tools to practice software reuse, and
● allocate the proper funds and resoumes to support a reuse program.

However, experts generally agree that overall such management support is
_ For example, at a jointly sponsor-d workshop by the Softsvare
Productivity &msortiuq the B9icrudectronics and Computer Technology
Corporadq the Software Engineering Institute, and the Rocky hfountain
Institute oil soitware Engineering, attendees Uru@mously agreed that
_ement g~e~ has a short-sighted view on software development
and is often not willing to comrn.itresources to acquire needed tools and
- in software reuse technology.

In addition some experts believe that top management is hesitant to invest
in software reuse because the benefits of software reuse are not quickly
malizedand areuncertAn+ Toihstra@,sorneexpertsestha tethatthe
savings fkom reusing a component will not be realhed untd that
component has been reused atlesst three times and believe that it initially
costs about 20 to 65 percent more to develop reusable software.

Gaining Support of Project Another common orgdzational issue is the unwillhgn- of project
Managers and Developem -em m~sofhwwedevelopers to develop and use reusable

components. M noted above, developing reusable software is more costly
and ttmfHOnSUK@. AS SU~ prOj4?Ctg- who are OftenPtied by
Kmited funds and tight schedul~ have little incentive to abcate the
additional Ume and resources needed to develop reusable software
components.

Additionally, software developers are often reluctant to accept and use
reusable components for fear that the component9 will not be as efflcien;
Wective, or reliable as the sofhvare they write. IWrther, using reusable
software components requires that the components be understood and
*titim*tie_cn_of amti~-mWomtimh
integrate& In either case, the reluctance of software developers to use
reusable sof?ware and the lack of incentives for program managers to
develop reusable software components remain issues that need to be
addressd

Legal Issues ‘l%esoftmre community’s hope f- widespread reuse also brings about a
number dchdbgmg ‘ legal* The Institute for Defense Analysis (w)

M@ 11
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recently pubiished the proceedings of a 1990workshop on legal issu~
sponsored by the Strate#c Defense Initiative 0r@niWion.7 The workshop
reached the following conchsions

Largescale software reuse wiU likdy cause more complex and more
fkequent encounters with legal issue9.
kgt+scale reuse will require a national registry that tracks the source of
original development and modifications for each component.
A mechanism is needed to reward developem who modify and add vaiue
to existhg components, while still protecting the rights of the original
developer.
It is not good policy and may confiict with federal iaw if the government
assumes * Iegai liabilities associated with a reuse reposito~.
Software patents and licensing polick need to be sddresed

Our discussions with reuse experts in the software communi~
corroborated these concenm. Most believed that strategies are needed to
address intellectual property rights, liabiii~, and acquisition policies of
reuse.

Intellectual Property Softwareispro@343dlegally as intellectual property through laws that

Rights control its &seminM on and use. These Iaws reiate to the exclusive
ownership of the id-the form of expression of the id+ and the use of
the idea and its expression. There are three basic methods to protect
software paten~ copyrigh~ and trade secrets. Patents protect the rights
to the idea itself, while copyrights protect the rights to the expmasion of
the id= ‘Ikade secret laws protect the rights to confidential business
informatioma However, in many cases laws are not clear about the
enforcement of intellectual property rights. M SU* a major chalienge
fAcingsoftware reuse is to balance these rights between software
SUppii~, rcqwsibri~ and users.

several approaches have been proposed by various members of the
software community to addreas intektual properiy righ~ For examplq
one approach proposed having repositories acquire full rights to Software
components However, questions were raised about a reposito@ ability
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to motivate suppliers to do this ~ the component supplier will lose
exclusive rights to commercially market the componert

Another approach propo9ed having software suppliem license limited
software rights @ a reposit.txy. However, iswueswere raised that ifrights
are transferred through a licensing agreemen4 fbture users of the
component would need to be protected from breachhg license
agreemen~. Fkrther, repositories wodd need to track all uses of software
components to ensure that royalties and semice fees are compensate to
the component supplkr and that lhnsing agreements are enforced. E the
repository is unable to track software components and enforce licensing
agreernmtq suppliers could be discouraged tim giving up partial
aofWare rights to the repository.

Liability

●

●

●

Jdability, in the context of software, refers to the legal responsibility for
harm attributable to software components Liability may affect not only
the supplier of the componeng but also the repository and user. For
example, software suppliem could be liable for subnWi.ng defective
software components that fail to meet performance standards or cause a
software system malfimctiom Repositories could be liable for marketing
and distributing defective components or not properly enforcing the rights
to solbvare components. Users could be liable for Mrir@ng the
int.eilectual properly rights attached to a software componen~

However, the sub@ct of liability for software is fairIy new to the law. As a
consequence, there are still questions, such as whether softmare is a
product or service, that have left some uncertainty about the nature of
IiaMl@ that may accompany software. For this reaso~ experts believe
that organk@ons interested in reuse need to addresa liability issu~

suppliers may be reluctant to submit components for reuse,
repodtorks may limit the availability of components, and
users may be unwilling to use the Componenb in the repository.

Acquisition Policies Manyinthe software reuse community acknowledge that changes need to
be made in federal acquisition policies of software systems before
software reuse can be effecthw. There are concerns that if industry is not
involved in these&for@ reuse goals will not be achieved. Some of the
lssmr that have arisen include how reuse should be considered in the

rue la GAMMTEG$$-16W Fuing SoftwsreReuoe
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- for proposals process, what criteria to use to evaluate proposals,
how costs of reuse will be evaluated and estimated, and what incentives
are neededinsolidtationdocumenti to promote reuse. These concerns
have prompted the actions of groups such as the Special Interest Group
Ada and Institute for Defense An@@ which sponsored a workshop to
determine how and whst to incorporate into the procurement process to
encourage and promote reuse+

h requested, we did not provide a draft of this report to the Department
of Defense. Xnstez@we dkussed the fact9 of this report with officials
horn the OfRce of the Director for Defense Information the Defense
Information Systems Agency’s Center for Information Managemen~ the
Air Forcq Army, and Na~ and with software experts in industry. These
otlicials generally agreed with the facts as presented. We have
incorporated their views in the report as appropriate.

We conducted our review between April 1992and December 1992,in
accordance with generally accepted government auditing standards. As
agreed with your office, unless you publicly annourice the contents of this
report earlier, we plan no further distribution until 30 days from the date
of this letter. We will then send copies of this report to other interested
commiq the Director for Defense Informatio~ the Director for
Defense Reseamh and Engineering and other interested parties Copies
will also be made available to othem upon requek

If you or your staffhave any questions concerning this repo~ plesse
contact meat (202) 512-6240.Other @or contributors are listed in
appendix m

sincerelyyo~

+L’Z?L.C
Samuel w.Bowlin
Director, Defense and SecurB@

Information Systems

P* 14 Qo/sMTEG9a-16Xnllu Fuing S9rtwan aease
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Appendix I

Objectives, Scope, and Methodology

●

☞

●

●

●

On February 7, 19f& the ChArman of the Subcommittee on Defense,
House Appropriadons Committee, requested that we provide background
information on software reuse, including an overview of issues that can
inhibit effective software reuse, and information on Defense’s strategy to
implement a departnwntwide software reuse program+

To meet our objecd~ we

met with reuse experts in private industry, govemmen~ and academia to
discuss the concept9 of reuse, including benefit9 SACIissues of effecUve
reus&
attended the 5th Annusl Soflsvare Rew Workshop in Palo Alto, Cat and
reviewed papers to identify the state of reuse;
obsenmd and discussed reuse experiences with private industry, private
Organhtions, and Speciai interest groupq
met with Defense officials to identify roles, responsibilities, and strategies
for Defense’s departmentwide software reuse irdtiativ~ and
examined reuse activities snd research and development efforts underway
in Defense.

We performed our work at the OffIce of the Director for Defense
Inforrnatto~ AdingtO~ Va; Center for Information Management
ArUngtq Vii; Defense Advanced Research and Pm]ects Agency,
Arlingto~ Va; Softwsm Engineering Institute, pittsb~ Pa; U.& Army
software Reuse Center, Washin@~ D.C.; U.S. Navy Information Systems
Management Center, W-Q D.C.;U.S. Air Fome Systems and
S&wire Des@ Hanscom Air Force Base, Ma; Defense Logistics
Agent@ Systems Automation Center, Cohunb~ Oh+;and Ns$ior@
Aeronautics and Space AdminMXion’s Goddard Space Flight Center,
Greenbel$ Md

We also visited the offices of International Business Machhws Corpomtion
in Gaklwrsbur& Md, Mamsssa, Va, Rockville, Md, and Owego, NX
Wdveraity of Ma@an& College park Md.; Software Productivity
ConsortiW Hemdoq Viq Reusq IrIc. F- V&;Raytheon Mhsile
=~-MoLW=O@ h; Mitsubishi ~dC Wsarch Lsbonttoriea,

; @in@ouw Ektric Gxporatiow Balttmore, M&;
Massachusetts Institute of Technology, BoatoL Ma; and Hewlett Packa@
Palo Alto, Ca

P* la



Depbment of Defense Reuse Initiative

Over the last few yearn, software reuse has gained increased attention
throughout the Department of Defense as a ww toreduce software costs
and improve productivity and software quality. A draft of Defense’s
sofhrare technology stmtegy states that the greatest estimated Defense
coutsswIngs werthe-16yeam willcorneftom reusing software
awets+a _ of $11.8billion in constant 1992dollars by the year 200%.1
Othsr Defense documents note that the benefha of reuse go beyond cost
_ to include SUM8ntkd hreases in productivity horn avoidsnceof
rework and added soflxvarequaliiytkough theuse of tested components.

WponsibiIitV for software within the Department of Defense is divided
betweenthe Director for Defeme Research and En$neering (DDR&E), who
is responsible for embedded systems and information technology
~ and the Asistant Secretary of Defense for Command, Control,
Communications and Intelligence (MLW@,who carries responsibility for
information~ and command and control systems

TheDefense Software A Memorandum of Agreement between &mcx and DDR@, effective

Re- Initiative November26,1991, es@Jiahed a cooperative partnership for
implementing software and other information technology initiatives for
the Department of Defense. On the basis of this agreemen$ the Director
forDefense Infomatiort proposed a Defense software reuse Initiative to
provide a “single,consistent departmentwide sofhvare reuse strategy,with
assmWed polide9, practices, approaches, and programs.* The initiative
tmught to build partnerships among users of reusable components,
suppliers of these cornponenta,and the research and development
community.

The Defense sofhvan? rewe irdtiative isa voluntay and cooperative
alliance of individualDODreuse activities with active participation fkom
the three @or sofhvam reuse programs Air Force’s Central Archive for
~usatde Defense %ftware (CARDS],rwPA’s $oftware Technology for
Adaptable Reliable _ @ARS),and the Defense Information Systems
Agency’s (Din} %ftware Reuse Program. It is guided by asotiare reuse
~_ CO=WM representing the mm, DDw Joint ~
~, Nw, *Fo- _ Defe~e LO@CS ~ency (DLJO,Defense
fnteUigenceAgency, and the National Security Agency. ‘Ihe steerhg
COliWdtteereports to both ASDC31Snd DDR&E,and is SUPPOti by WO~

- -w~hle iOr adcke$$hg techrdcal and management issues. DIM’S
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Center for Information Management is mmaging the initiative and
providing a focai point for coordination.

Initiative’s Vision and
strategy

●

●

●

●

●

●

●

●

●

●

Defense’s software reuse initiative holds a visio~ “to drive the DOD

software community from its current ‘reinvent the software cycle’ to a
procesddven, domain-specific, archl tectm-centric, library-bwd way of
constructing aoftmre.” The strategy for achieving this vision iie9 in
systemizing the reuse process by iden@ing opportunities for reuse and
establishing a process to capitalize on those opportunities. Defeme de@iLs
10 elements of this @rate&

Speci& the domah where reuse opportunities exist and iden@ criteria
to pdodtize, quaiify, and select domains for application of re~
techniques.
Defie the types of products suitable for reuse and develop criteria to
vaiidate these components for new applications.
De@rmine what ownemhip criteria pertain to these components and
require corscious decisions regarding their ownership.
Mod@ the current acquisition process so reuse is integrated into each
phase of the acquisition process and into the overali Systemkofhvare life
cycle.
Define models that may suggest novd strategies and require taiiored
mi~on WPrO@MS to SUPPOfireuse, M order to guide bushes
tiecisiona
RX&dish procedure9 to coliect metrics that (1) measure the payoff tim
the reuse initiative and (2) aid developers in the selection of reusable
components
Define @andar& for the various types of components that will permit their
cerUkation for reuse.
Pursue a technology-basedinvestment strategy that identifks, &ac@ and
transitions approp- reusedented proc= and product technologies.
Conduct comprehensive trainhg to e- that practitioners and
poikymakera capitalize on the initiative.
Exploit near-term products and Sewices that facilitate movement to a
mm+ased Parad@L

P8@m
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